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FARM CONSOLIDATION IN THE 
NORTHERN AND CENTRAL STATES OF THE 
GREAT PLAINS 
BRADLEY H. BAL TENSPERGER 
During the past half century, American 
agriculture has been revolutionized and rural 
America has been dramatically transformed. 
The industrial revolution had arrived in 
American agriculture in the 1840s when 
machines and animal power began replacing 
some hand tools wielded by humans. But not 
until the 1930s, when petroleum-driven ma-
chines rapidly displaced both animal and 
human power, did this revolution intensify 
sufficiently to have significant impacts on rural 
life and farm numbers. Since that time, 
reliance on farm-produced inputs-fertilizer, 
seed, energy-has given way to dependence on 
purchased factors of production. The commer-
cial aspects of farming have nearly obliterated 
the subsistence components. Diversified farm-
ers have been superseded by specialists. l This 
new phase of the agricultural revolution was 
accompanied by a host of economic and social 
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changes. Most notably, the percentage of the 
population directly involved in agriculture 
dwindled rapidly. In 1935 there were nearly 7 
million farms in the United States. By 1974 
only 2.3 million remained. Millions of rural 
Americans abandoned not only farms but also 
rural communities. Most of the land in aban-
doned farms was consolidated into surviving 
units, so the amount of land in farms remained 
nearly constant. Between 1935 and 1974, 
average farm size in the United States in-
creased 183 percent, from 155 acres to 440 
acres. 2 This article analyzes the factors that 
determined both the timing and the extent of 
farm consolidation in northern and central 
plains states. 
FARM EXPANSION 
One of the most important causes of farm 
expansion was mechanization. The combina-
tion of demand for labor in non-agricultural 
sectors of the economy and the growing 
availability of labor-saving farm technologies 
prompted farmers to purchase tractors and 
other machines. 
Growth in non-farm employment, partic-
ularly in manufacturing, led to rapid increases 
in the cost of labor by the late 1930s. As wages 
rose, many rural residents chose to relocate 
and take manufacturing jobs. This reduced the 
number of bidders for agricultural land and 
held its price down. At the same time, the cost 
of labor increased more rapidly than the cost 
of capital inputs for farming. 1 Low farm 
income meant that farmers could not use the 
labor savings generated by mechanization to 
reduce their own labor and increase their 
leisure time. The agricultural sector of the 
economy excelled at overproduction, so when 
output rose, prices declined and pressed on the 
costs of production. Prior to World War II, 
many production costs were internal to the 
farm and, therefore, could not be cut. Farmers 
were unable to have significant impacts on 
prices through political mechanisms. As the 
cost-price squeeze intensified, individual farm-
ers found that adequate incomes could only be 
attained by spreading the fixed costs of ma-
chinery over more units of output, either by 
expanding the size of the farm or by increasing 
production per unit.' 
Farm expansion was made possible by 
technological developments that permitted 
farmers to substitute capital for labor. Expan-
sion became essential because larger farms 
offered a number of economies of scale. Larger 
farms were more efficient at converting inputs 
to output, at least up to a point. They also 
benefited from volume buying and selling, 
economies of functional specialization, and 
reduction of fixed costs relative to total 
output.' 
Larger farms are better able to take advan-
tage of government programs and policies, 
including tax laws, agricultural programs, and 
research and extension activities. Tax benefits 
accrue disproportionately to large farms 
through investment credit, differential tax-
ation of capital gains, and cash-basis account-
ing. Cropland diversion programs, price 
supports, and commodity payments are all 
expansionary in their impact, though in vary-
ing degrees. Cropland diversion is particularly 
expansionary since operators of farms that are 
optimally organized prior to diversion may be 
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led to purchase or rent additional land to 
compensate for the diverted land and maintain 
efficiency. Many research activities of land-
grant universities and agricultural experiment 
stations are directed toward new capital-inten-
sive technologies that larger farms can afford.' 
Larger farms have historically had greater 
access to capital and credit. Public sources of 
credit, such as the Farm Credit Administra-
tion, have generally been most available to 
those farmers with the greatest equity. Also, 
large farms often benefit from lower interest 
rates and a greater diversity of capital sources.; 
Finally, larger farms are more sensitive to 
uncertainty and risk. Risk is reduced by land-
saving technologies, such as fertilizer and 
pesticides, which make yields more predict-
able; by labor-saving technologies and larger 
equipment, which reduce the uncertainty of 
labor availability and provide greater freedom 
from the vagaries of weather; and by govern-
ment programs, which reduce price fluctua-
tions. Consequently, farmers have less need 
for diversification to reduce risk. For many 
types of enterprises, the resultant specialization 
is associated with increased size.' The techno-
logical revolution in agriculture, the cost-price 
squeeze, and farm policies improved the eco-
nomic environment for larger farms and made 
expansion the most promising means of pro-
viding adequate income for farmers." 
Farm expansion has often been viewed as a 
regionally uniform process, but expansionary 
forces were not of equal consequence every-
where. Water for irrigation was not ubiqui-
tous; some crops were more responsive than 
others to massive doses of fertilizer; specializa-
tion occurred earlier in some areas, whereas 
diversified farming persisted in others; and 
large-scale mechanization was more compat-
ible with some environments and crops than 
others. Substitution of capital for labor was 
more readily accomplished in crop production 
than in livestock operations. Availability of 
local non-farm employment, and hence the 
possibility of part-time off-farm work for 
farmers, also varied spatially.i" Spatial and 
environmental characteristics affected the im-
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pact of the economic forces leading to farm 
expansion and consolidation. 
The economic fortunes of farmers on the 
Great Plains fluctuated violently because of 
climatic variability.11 As a result, the spatial-
temporal pattern of farm enlargement was 
more varied and complex, and more closely 
related to ecological conditions, than else-
where in the country. In particular, patterns of 
farm consolidation related to patterns of 
technology, climate, drought, land use, and 
farm type. 
ENVIRONMEl'-:T A~D TECHNOLOCY 
In twentieth-century commercial agricul-
ture, the narrowing gap between production 
expenses and commodity prices led farmers to 
seek increased income by expanding produc-
tion. Prior to 1940, the only way to increase 
output without farm enlargement was to use 
available land more intensively. Pasture could 
be converted to crop production, or a crop 
with low output per acre could be replaced by 
one with greater output. Intensification oc-
curred as horses were replaced by tractors, and 
land was freed from fuel production (oats, hay, 
pasture) and used for cash crops or feed crops. 
The alternative means of increasing produc-
tion was to enlarge the farm by purchasing or 
renting additional land. To the extent that 
intensification could increase production, the 
likelihood of farm expansion and consolida-
tion decreased. 
Intensification of land use depended heavi-
lyon location and climatic conditions. In the 
more humid eastern counties of the Plains, the 
proportion of farm land used for crop produc-
tion was relatively high. Farther west, where 
both precipitation and land value were lower, 
the proportion of cropland decreased. In 
wetter than normal years, western farmers 
could convert some marginal land to crop 
production. Farmers on the humid eastern 
edge of the Plains, with a smaller reserve, were 
less able to increase crop acreage through land 
use intensification. The relationship between 
crop yield and precipitation is curvilinear; with 
increasing precipitation, yields increase at a 
decreasing rate.!: Therefore, wet periods pro-
duced greater yield increases in the arid west 
than in the humid east, and eastern farmers 
had fewer alternatives to expansion than did 
western farmers. 
As the components of modern industrial 
agriculture were gradually introduced to the 
Great Plains, a new alternative, "technological 
intensification," became available for farmers 
seeking additional production. Many land-
saving technologies were available during the 
1920s and 1930s, but not until after World 
War II were they widely and enthusiastically 
adopted. Hybrid corn did not fully diffuse to 
the plains states until the mid-1940s. In 1945, 
only six percent of all plains farmers used 
commercial fertilizer. By 1954, about a third 
did so. Irrigated acreage in the plains states 
nearly tripled between 1940 and 1978, mostly 
through the tapping of groundwater supplies.!1 
Although they were accompanied by increased 
costs, such technologies offered increased 
production with no need to convert pasture to 
cropland or to purchase or rent additional 
land. I' Those farmers best able to take advan-
tage of intensifying technologies were the least 
likely to expand. Farmers in counties where 
corn was the principal crop had the least need 
to expand, as corn yields were especially 
affected by land-saving technologies. Western 
plains farmers, more dependent on cattle 
grazing, were less able to increase production 
per acre and were forced to turn to the 
expansion alternative. 
Crop producers, however, were also better 
able to mechanize. Land acquisition and 
increased specialization allowed them to utilize 
machinery more efficiently in relationship to 
its fixed costs and to increase outpUt. 11 Expan-
sion for range livestock producers was more 
likely to entail increased variable costs in the 
form of labor. Furthermore, most land-saving 
technologies decreased risk, which improved 
opportunities for large farms in crop-producing 
areas and increased total farm output, holding 
market prices down. 
In drought years, yields on the western 
Plains fell dramatically and some marginal 
cropland dropped out of production, neces-
sitating expansion of western operations. In 
eastern counties, yields were less severely 
affected by drought, and little cropland was 
converted to pasture or other less-intensive 
uses. Eastern farmers were able to hold farm 
size stable by balancing decreased production 
against enhanced yields gained by technologi-
cal intensification. 
Several qualifications apply to these gener-
alizations regarding anticipated patterns of 
expansion on the Great Plains. First, fluctu-
ations in crop prices and production costs 
affected the strength of expansionary pres-
sures. le Compared to production costs, the 
prices farmers received were quite low during 
the 1930s, but they rose rapidly in the early 
1940s and remained high until the end of the 
Korean War. Corn prices fell steadily during 
the remainder of the 1950s and leveled off 
through the 1960s, while production costs 
rose. Wheat prices, however, remained fairly 
high throughout the 1950s and then declined 
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precipitously in the early 1960s. Cattle prices 
oscillated more, with a low period in the mid-
1950s, but then rose until, by 1970, they were 
as high as they had been 20 years earlier. i; 
Second, farmers able to take advantage of 
irrigation technologies had a means of dramat-
ically increasing productivity that was some-
what independent of climatic conditions. In 
areas with large supplies of groundwater or 
served by surface irrigation projects, the rate of 
farm consolidation might have been consider-
ably reduced, at least for a time, and the 
decrease in farm numbers would not be 
expected to be nearly so abrupt as elsewhere 
on the Great Plains. 
Finally, a time lag exists between the 
advent or strengthening of expansionary pres-
sures and actual farm enlargement." When 
conditions favoring expansion applied for only 
a short time-for example, a one year 
drought-few farmers would require additional 
land. However, a series of four or five drought 
years often stimulated major adjustments, 
though they were not immediately evident. 
TABLE l. 
AVERAGE FARM SIZE IN ACRES. 
Years States 
Great 
Kans. Nebr. S. Dak. N. Dak. Colo. Wyom. Mont. Plains 
1930 283 345 439 496 482 1469 940 454 
1935 275 349 445 462 471 1610 939 454 
1940 308 391 545 513 613 1866 1111 524 
1945 344 427 626 590 761 2532 1557 630 
1950 370 443 674 630 833 2729 1689 676 
1954 416 471 719 676 942 3069 1859 741 
1959 481 528 805 755 ll62 3715 2213 856 
1964 544 596 917 875 1284 4100 2437 972 
1969 574 634 997 930 1313 4014 2522 1022 
1974 605 683 1074 992 1408 4274 2665 1089 
1978 640 723 ll47 1033 1310 4182 2618 1126 
1982 642 746 1179 1104 1237 3781 2568 1138 
percent change, 1935-74 
120 96 141 115 199 165 179 140 
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CONSOLIDATION PATIERNS ON THE 
GREAT PLAINS 
The seven states of the northern and 
central Great Plains (Kansas, Nebraska, North 
and South Dakota , Colorado, \Vyoming and 
Montana) contained more than 600,000 farms 
averaging 416 acres in 1935. After 40 years of 
technological revolurion in agricu lture, fewer 
than 300,000 farms rem ained, and average 
farm size had increased 160 percent to 1089 
acres. i ) Since 1974, average farm size on the 
Plains, as in the nation as a whole, has 
decreased slightly (Table I). At the beginning 
of the great depressio n, average farm size by 
county on the Great Plains ranged ftom fewer 
than 120 acres in parts of eastern Kansas to 
more than 2,000 acres in the Nebraska Sand-
hills and in Wyoming. The consolidat ion 
process was far from uniform, either temporal-
ly or spatially. 
In spite of severe economic dislocation and 
drought during the early 1930s, farm size on 
the Plains was stable. Lack of employment in 
urban areas precluded m assive outmigration 
from the region's farms. Mechanization was 
not widespread because the cost of capital was 
higher than the cost of labor or the cost of 
horses. 'c However, areas where ranching pre-
dominates today showed high rates of farm 
consolidation (fig. 1). A verage farm size in-
creased by 10 percent in Wyoming and by 
more than 30 percent in some counties of the 
state. Similar changes occurred in central 
Montana and much of western South D akota. 
In the more humid parts of the Plains, 
however, farm size was stab le or actually 
decreased. M ost counties in southeastern 
Colorado, northeastern South Dakota, and all 
of North Dakota reported more farms in 1935 
than in 1930. Some of these counties experi-
enced greater than 15 percen t decreases in 
average farm size. 
In the subsequent decade, 1935 to 1945, 
the effects of conti nuing drought and depres-
sion, with a time lag, combined to redu ce farm 
numbers throughout the Plains. Average farm 
size increased [5 percent in the last half of the 
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FIG. 1. Northern and central Great Plains. 
1930s and grew another 20 percent by 1945. 
Yet, · the greatest declines in farm numbers 
continued to occur in the western states and in 
the ranching areas of the four eastern states. 
For example, between 1940 and 1945, average 
farm size increased by 40 percent in Montana, 
35 percent in Wyoming, and 24 percent in 
Colorado. In some counties in Colorado and 
South Dakota farm size doubled between 1935 
and [940. In Garfield County, Montana, 
average farm size nearly tripled between 1940 
and 1945. 
In the early 1940s, the cost of labor-saving 
technology relative to labor costs dropped 
abruptly and tractors were rapidly adopted 
across the Plains. In 1940, there were o nly six 
tractors for every ten Plains farms, but five 
years later there were nine. The stage was set 
for future farm expansion. " Large increases in 
farm size diffused eastward to about the 100th 
meridian (fig. 2). West of that line , most 
counties had farm expansion rates above 15 
percent in each five-year period. East of the 
line, increases were generally lower. Northeast-
ern N ebraska and the eastern third of the 
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FIG. 2. Northern and central Great Plains. 
Dakotas contained a number of counties with 
less than 1 percent increases in farm size per 
year. 
The decade from 1945 to 1954 was a period 
of above average precipitation in nearl y all 
areas of the Great Plains. Farm prices were also 
substantially higher than in the 1930s or the 
late 1950s. In spite of almost complete mech-
anization, the rate of consolidation dropped 
from 4 percent to 2 percent per year. Farm 
expansion persisted in the three western plains 
states, but the extreme changes of earlier 
periods were absent and virtually no correla-
tion with average farm size existed. Moderate 
growth rates of 5 to 10 percent in five years 
were common throughout Kansas and the 
western Dakotas. Less than 5 percent growth 
characterized the eastern Dakotas and most of 
Nebraska during the late 19405, but by the 
early 19505 only northeastern Nebraska and 
southeastern South Dakota retained these 
very low expansion rates (fig. 3). The least 
expansion overall was in Nebraska, where 
average farm size rose about 1 percent per year. 
This was a period of rapid irrigatio n devel-
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FIG. 3. Northern and central Great Plains. 
opment, particularly in central Nebraska and 
western Kansas. Irrigated counties did not, 
however, stand out as areas of slower than 
average farm expansion. The only sizable 
decreases in average farm size were in upland 
counties in the suitcase farming region of 
western Kansas and eastern Colorado," 
Farm consolidation rates rose substantially 
between 1954 and 1964. Average farm size on 
the Plains grew from 741 acres to 972 acres, an 
increase of 32 percent (nearly 3 percent per 
year). From 1954 to 1959 growth was some-
what more rapid in the three western states , 
but farm size in Kansas also grew by more than 
15 percent. From 1959 to 1964, the most rapid 
increase was in North Dakota, followed by the 
other three subhumid states. Average farm size 
in Colorado, Wyoming, and tv10ntana grew 
only 2 percent per year, slower than any 
period except the late 1940s. 
The extremely rapid expansion in scattered 
counties in earlier years was rare between 1954 
and 1964, but in most counties farm size grew 
more than 5 percent in five years. By the end 
of the period, the slowest consolidation rates 
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were in Wyoming and southern Montana, 
foreshadowing trends that diffused to most of 
the Plains after 1964. Interestingly, high prices 
for wheat relative to corn were apparently not 
translated into lower expansion rates in the 
wheat belts of Kansas, North Dakota, or 
Montana. 
After 1964, rates of farm consolidation 
dropped off. Average farm size grew only 
about 1 percent per year between 1964 and 
1978, then dropped to .25 percent per year. In 
no state did farms grow more than 2 percent 
per year, and in some years average size 
decreased slightly. Regional contrasts consis-
tent with the general pattern of eastern and 
western expansion were again evident, though 
they began to dissipate toward the end of the 
period. 
With the exception of two or three years in 
the mid-1950s, most of the Plains had experi-
enced normal or better than normal rainfall 
for 20 years. This resulted in greater farm 
expansion in subhumid areas than in semiarid 
regions. Between 1964 and 1969, farm size 
decreased in Wyoming, southeastern Colora-
do, and parts of Montana and western Kansas. 
Annual expansion of 2 to 3 percent prevailed 
in eastern and central Nebraska, northeastern 
Kansas, and eastern North and South Dakota 
(fig. 4). A belt of low expansion rates (-1 
percent to + 1 percent annually) ran from east 
central Kansas through northeastern Colora-
do and the Nebraska panhandle into western 
North Dakota and northern Montana. Higher 
rates in crop producing regions were probably 
attributable in part to federal cropland diver-
sion programs, which were clearly expansion-
ary in their impacts.:; 
In the early 1970s, the pattern was similar 
to that of the late 19605, with moderate 
expansion rates covering the same areas, plus 
the eastern two-thirds of Kansas and western 
North Dakota. The belt of stable farm size now 
was limited to western Kansas, northeastern 
Colorado, the Nebraska panhandle and west-
ern South Dakota. During the late 1970s, 
lower rates of consolidation were the norm. 
Decreasing farm size was again evident in 
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FIG. 4. Northern and central Great Plains. 
much of Colorado and Wyoming, but farms in 
Nebraska, much of northern and eastern 
Kansas, and the eastern Dakotas continued to 
grow at moderate rates. 
Between 1964 and 1978 the pattern of farm 
expansion was almost completely opposite the 
pattern that prevailed from 1930 to 1945. 
Greatest farm expansion took place on the 
humid eastern margins of the Plains, where 
growth had been slowest during the 1930s. 
Counties in ranching areas of the three 
western states, which had experienced rapid 
declines in farm numbers prior to 1945, now 
exhibited farm sizes that either increased very 
slowly or decreased. The positive correlation 
between farm size and expansion rates was 
replaced by negative coefficients. This pattern 
was still evident between 1978 and 1982, 
although the overall rate of expansion was 
only 1.1 percent. Farm size declined in most 
counties in the three western states. Wyoming 
farms decreased in size almost 10 percent. The 
four eastern states had varying degrees of 
consolidation, led by North Dakota, where 
average farm size grew by 70 acres (fig. 5). 
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FIG. 5. Northern and central Great Plains. 
Growth rates above 5 percent for the period 
were still found scattered about the Dakotas, 
in southeastern and northeastern Nebraska, 
and in north central Kansas. 
Low growth rates since 1974 in nearly all 
counties on the Plains are attributable in part 
to rising prices for land and machinery, which 
made expansion more costly and encouraged 
the adoption of land-saving technologies .'; 
The movement of industries into rural areas 
provided employment opportunities for many 
farmers who used wage labor to supplement 
low farm income from small operations. Part-
time farming has become especially common in 
areas within commuting range of metropolitan 
areas. In Nebraska, rapid irrigation devel-
opment seems to be associated with declining 
average farm size, although this does not apply 
to all irrigated counties, nor is there evidence 
that the effect is more than temporary. " 
CONCLUSION 
Patterns of farm consolidation are not 
simple to explain. There was little relationship 
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between rates of expansion during any five 
year period and the subsequent period. With a 
fair degree of certainty, one cou ld predict 
growth in the forty-nine-year period by know-
ing the growth rate for the first twenty years. 
However, the 1935-1954 rate was a very poor 
predictor of 1954-1982 change. Farm size 
provided a better estimate of expansion rates. 
Between 1935 and 1954, counties with the 
largest farms experienced the greatest consol-
idation (Table 2). High expansion rates after 
1959 were associated with counties that had 
smaller farms (fig. 6). 
Before 1954, farms grew most rapidly in 
Colorado, Wyoming, and Montana, and ex-
pansion occurred primarily in ranching areas 
and counties containing the largest farms. 
Kansas, eastern and central Nebraska, and the 
eastern Dakotas had much slower rates of farm 
consolidation. Drought in the 1930s and 
delayed reactions to it best explain this pat-
tern. Low precipitation greatly reduced yields 
in semiarid regions and farmers were unable to 
intensify land use. Farm expansion was the 
only sure way to increase income. Crop yields 
in the more humid counties on the eastern 
margin of the Plains were not cut as much and 
farmers, through land-saving technologies and 
elimination of horses, were able to convert 
land to more intensive uses. 
During the climatically favorable years 
TABLE 2. 
CORRELATION OF FARM SIZE AND 
FARM EXPANSION RATES. 
Period Rate, First Year Rate, Last Year 
1930-1935 .23 .40 
1935-1940 .30 .46 
1940-1945 .47 .60 
1945-1950 .10 .23 
1950-1954 .14 .25 
1954-1959 .00 .13 
1959-1964 -.09 .02 
1964-1969 -.34 -.21 
1969-1974 -.07 .00 
1974-1978 -.36 -.26 
1978-1982 - .12 .00 
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FIG. 6. Northern and central Great Plains. 
after \Vorld War II, western plains farmers, 
who had already consolidated to a great 
extent, experienced increased yields. In some 
cases they were able to bring land back into 
crops. Yields did not increase as greatly for 
eastern plains farmers, and much of their 
reserve of less intensively used land had 
already been converted to crops. Higher 
investment per farm in labor-saving technolo-
gies encouraged operators to expand in order 
to reduce their fixed costs per acre yet increase 
output and income. 
By the late 1970s, the effects of the 
technological revolution appeared complete. 
Most farms were highly capitalized and mech-
anized, reliant on external production inputs, 
and increasingly specialized. Economies of 
scale had been realized throughout the Plains 
and further expansion offered only minimal 
improvements in efficiency. Counties that 
continued to experience farm expansion ap-
pear to have been those where specialization 
occurred most recently. However, at present 
an increasing number of very small farm units 
are operated by persons whose principal occu-
pation is not farming, suggesting that the size 
of "real" farms is continuing to increase in 
many areas and may do so in the future. 
Much remains to be explained about the 
patterns of farm consolidation on the Great 
Plains. The roles of farm type, crop and 
livestock mix, specialization, and patterns of 
adoption of land-saving and labor-saving tech-
nologies need to be examined more explicitly. 
The connection of climatic patterns to the role 
of technology in farm expansion offers a 
promising framework upon which to structure 
future research. 
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